Xanthogranulomatous ocular and periocular lesions in adults have been reported in 3 main forms: adult-onset xanthogranuloma (AXG), necrobiotic xanthogranuloma (NXG), and Erdheim-Chester disease. The three forms differ in regards to laterality, systemic associations, and prognosis. NXG is a rare chronic progressive disease considered to be systemic with mostly asymptomatic internal organ involvement. Ophthalmic manifestations include conjunctival, corneal and scleral involvement. We are presenting a case of NXG with initial presentation as bilateral scleritis and eventual posterior eye and orbital involvement resulting in loss of vision and exenteration. The diagnosis of NXG was not made until 28 years following her initial presentation.
NXG was made upon the review of her clinical and histopathological features 28 years later.
The case
A 50-year-old female patient presented in June 1987 with bilateral redness in her eyes of uncertain duration. Ophthalmic examination at that time showed visual acuity (VA) of 20/100 on the right and 20/60 on the left. Her intraocular pressure (IOP) was normal in both eyes (15 mmHg on the right and 12 mmHg on the left). Anterior segment examination showed bilateral conjunctival injection, peripheral thinning of both corneas with no evidence of infiltrate, scleral thinning with active necrosis, and focal areas of uveal show. The anterior chamber in both eyes was deep and quiet with normal iris and equal pupils. The lens showed + 2 nuclear sclerosis in both eyes. External examination was normal on the right and only showed mild upper lid swelling on the left. No skin lesions were observed at that time. Fundus examination was normal in both eyes with flat retina and healthy optic disc.
The diagnosis of bilateral necrotizing scleritis was made and she was started on topical medications in the form of lubricating eye drops, and prednisolone acetate eye drops, OU. Systemic medications included: oral Prednisone 60 mg once daily and Chlorambucil 4 mg once daily. 6 months later, she started to show bilateral limbal infiltrate with non-resolving scleral necrosis and melting.
She was kept on oral Prednisolone maintenance dose of 5 mg once daily, Cyclosporine 70 mg twice a day, and Indomethacin 25 mg 3 times daily in addition to topical corticosteroid drops. She was suspected clinically to have WG. In December 1988, the patient presented with gradual deterioration of her vision to counting fingers near the face on the left. The examination of that eye showed significant increase in her cataractous lens changes, exudative retinal detachment involving the macula, and choroidal effusion. She also had 4 mm of axial proptosis on the left (measured by Hertel exophthalmometer at base of 100) and limitation of extra ocular motility. The left eye later showed hypotony with further reduction of vision to light perception despite treatment with cyclophosphamide. The eye was enucleated with reconstruction of her left socket using skin flap. Further investigations, revealed negative ANA, rheumatoid factor, TB/syphilis screening, and positive ANCA. She was treated
Introduction
Xanthogranulomatous lesions can affect adults under 3 conditions: (1) AXG, which is often associated with hematological disorders (such as anemia, thrombocytopenia, or eosinophilia) and can present with unilateral ocular/periocular involvement, (2) NXG, which is often associated with paraproteinemia, myeloma, or lymphoproliferative disorders and shows bilateral ocular/ periocular involvement, and (3) Erdheim-Chester disease, which is associated with wider systemic involvement including vital organs resulting in death and typically shows posterior orbital involvement [1] .
We are presenting a unique case that initially presented with bilateral necrotizing scleritis and mild left upper lid swelling. The disease progressed despite her treatment to involve the posterior aspect of the left globe and orbit within 1 year. The patient eventually lost vision in that eye and her exenteration specimen was diagnosed as The enucleation and the exenteration histopathological slides were reviewed in 2015 as part of a retrospective project on WG. The skin and orbital tissue showed granulomatous reaction consisting of epithelioid cells, and several multi-nucleated giant cells including both foreign-body type as well as rare Touton giant cells. Areas of lymphocytic infiltrate with occasional germinal centers were also present. Broad zones of sclerotic necrobiosis and cholesterol clefts were observed. The macrophages were CD68 positive while negative to S-100 protein and CD1a stain (Figure 1 ).
The diagnosis of NXG was made and the patient's clinical course was reviewed. However, we were unable to get information apart from the fact that she passed away in 1994 with no available details on the direct cause of her death at the time of this report.
Discussion
Xanthogranulomatous lesions can involve the ocular and periocular tissue in adults in 3 forms AXG, NXG and ErdheimChester disease. The later typically involves the posterior aspect of the orbit and is considered lethal due to widespread systemic involvement of vital organs. On the other hand, AXG and NXG tend to present with eyelids and/or anterior orbital involvement [1] . In a retrospective case series including 6 patients with xanthogranulomatous lesions, it has been emphasized that AXG and NXG are 2 distinct entities. AXG can be unilateral in presentation with no tendency for neoplastic disease while NXG is bilateral and shows necrosis and more profound systemic manifestations [1] . Even in the absence of the typical periocular skin lesions, other ophthalmic manifestations of NXG can occur such as severe scleritis [2] . NXG is a rare chronic progressive multi-organ disease of adults with no sex predilection. The average age of onset is reported to be in sixth decade [2] . It NXG was initially described in 1980 and is now considered a systemic disease with internal organ involvement including spleen, heart, lung, kidney, and central nervous system. This organ involvement is asymptomatic in most cases, and possibly established by post mortem tissue diagnosis [3, 4] .
The exact pathogenesis of NXG is still unclear, although several theories have been raised relating NXG to increased serum levels of immunoglobulin, presence of monoclonal paraprotein, ischemia, and infection such as Borreliosis [2, 5] . Skin lesions on the face (including periorbital areas), extremities, or trunk clinically characterize NXG. Periorbital edema due to xanthomatous inflammation of anterior orbital tissue and sub cutis may also occur [4, 6] . This was observed in our patient at her initial presentation but was overlooked due to the absence of the skin lesions.
Ophthalmologic manifestations other than the typical periorbital skin xanthelasma-like lesions are seen in 50-80% of cases including: subconjunctival masses, keratitis, episcleritis, scleritis, and uveitis [4] . Severe scleritis such as in our case has been often reported with posterior involvement [2, 7] .
In cases of with posterior scleritis, other intraocular manifestations can be observed such as choroidal folds, optic disc edema, retinal striae and subretinal fluid with leakage at the choroidal level [2, 7] . Our patient developed choroidal effusion and exudative retinal detachment 18 months following her initial presentation.
The most important systemic associations are the hematologic and lymphoproliferative disorders including lymphomas, leukemia, myelodysplastic syndrome, and macro-globulinemia. Although 80-90% of cases will show monoclonal gammopathy, only 10% will develop multiple myeloma [6] . The development of multiple myeloma has been reported to occur as late as 20 years after the onset of NXG [8] .
Clinical correlation is of vast importance to make the diagnosis of NXG, especially, in the absence of periocular skin involvement and tissue diagnosis. The presence of paraproteinemia helps reach the diagnosis [2, 3] .
The histopathological features help in differentiating NXG from other granulomas and xanthomatous lesions where large broad areas of necrobiosis are observed in addition to the Touton giant cells and the cholesterol clefts [4] . These were all evident in our reviewed histologic slides of the left exenteration specimen. On the other hand, WG is an immune-mediated necrotizing, granulomatous vasculitis that has a clinical predilection to involve the upper airways, lungs, and kidneys. Eye involvement in this condition similarly includes conjunctivitis, episcleritis, scleritis, sclerouveitis, and retro-orbital involvement with the possibility of relapse after systemic control of the disease [9] . The histopathological features include necrotizing granulomatous inflammation and pauci-immune vasculitis in smalland medium-sized blood vessels. The vascular involvement aids in the diagnosis with very characteristic granulomatous vasculitis and disruption of the elastic laminae (in early lesions) and outlining the vessel wall (in advanced lesions), however this is not always present. The diagnostic extra-vascular lesions show necrotizing inflammation and ulceration with occasional multinucleate giant cells. The fully developed palisading granuloma, the hallmark of WG, shows a stellate focus of necrosis with either fibrinoid material or an aggregate of neutrophils and neutrophil debris, surrounded by a palisade of macrophages [8] [9] [10] .
Treatment of NXG is mainly by systemic alkylating agents such as cyclophosphamide with or without systemic corticosteroid. Systemic chemotherapy for associated hematologic malignancies has beneficial effect even on skin lesions in few cases [11, 12] . Intralesional triamcinolone acetonide has been also recommended for eyelid and 
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anterior orbital lesions, with variable effect [1, 13] . Tissue diagnosis of suspicious periocular lesions is recommended to establish the diagnosis as early as possible even if the risk of wound complications is increased [13] . Our patient was treated with cyclophosphamide and oral steroids but her scleritis progressed on the left with loss of that eye.
In conclusion, ophthalmologists and ophthalmic pathologists should be aware of the ophthalmological manifestations of NXG and the diagnostic features of this entity to allow the differentiation of this disease from other granulomatous conditions. The early diagnosis will aid in proper tailoring of the treatment plan to avoid loss of vision due to the progressive nature of this disease.
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